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I s  M en ing ococca l  M e n in g i t i s  c u r a b le  by 
Chem otherapy a lone?
I n t r o d u c t io n , ,
The i n v e s t i g a t i o n  o f  t h i s  p ro b lem  was c a r r i e d  o u t  in  
J o h a n n e s b u rg ,S o u th  A f r i c a , i t  h a v in g  b e en  s u g g e s te d  by  num erous and 
v a r i o u s  r e a s o n s  o r  w hich  th e  f o l lo w in g  a re  th e  m ost i m p o r t a n t : -
I .  The i n t r o d u c t i o n  by  Domagk in  Germany in  1936 o f  
p -su lp h o n am id e  and i t s  compounds to  th e  f i e l d  o f  chem otherapy  had  
opened  up  a f i e l d  o f  se em in g ly  u n l i m i t e d  p o s s i b i l i t i e s  i n  t h e r a ­
p e u t i c s .
I I .  The p re v a le n c e  o f  m en in g o co cca l  m e n i n g i t i s  among th e  n a t i v e s  
o f  South  and E a s t  A f r i c a .
I I I . T h e  v e r y  l a r g e  num bers o f  n a t i v e s , b o t h  l o c a l  and  im p o r te d  
from  E a s t  A f r i c a , a s  l a b o u r e r s  i n  th e  Gold M in e s ,a n d  t h e i r  h o u s in g  
i n  c lo s e  c o n t a c t  i n  Compounds accommodating from  t h r e e  t o  f i v e  
th o u sa n d  men.
IV . The v e ry  c lo s e  c o n t a c t  o f  t h e s e  n a t i v e s  w i th  t h e  E uropean  
p o p u l a t i o n  b o th  i n  th e  m ines  and i n  th e  h o m e ,th e re  b e in g  as  a r u l e ,  
a t  l e a s t  one n a t i v e  s e r v a n t  i n  a lm o s t  e v e ry  E uropean  h o u s e h o ld  i n  
t h e  W itw a te r s ra n d  a r e a , o r  r a t h e r  th ro u g h o u t  th e  whole o f  th e  Union 
o f  South  A f r i c a  f o r  t h a t  m a t t e r .
V. The c o n s t a n t  t r a v e l l i n g  t o  and f r o  o f  t h e s e  n a t i v e s  o f  b 
b o th  s e x e s  from  th e  n a t i v e  to w n sh ip s  o r  " l o c a t i o n s "  a s  t h e y  a re  
c a l l e d , b r i n g i n g  them from f r u i t f u l  s o u r c e s  o f  i n f e c t i o n  i n t o  c lo s e  
d a i l y  c o n t a c t  w i th  th e  E u ro pean s  i n  a l l  w a lk s  o f  l i f e , i n d u s t r i a l l y , 
c o m m e rc ia l ly  and d o m e s t i c a l l y .
( 2 ) .
V I. The W itw a te r s r a n d  a r e a  i s  t h e  l a r g e s t  G oldm in ing  and
i n d u s t r i a l  a r e a  i n  S o u th  A f r i c a  and c o n s e q u e n t ly  th e  p o p u l a t i o n ,
E u r o p e a n ,E u r a f r i c a n * A s ia t i c  and N a t iv e (B a n tu )  i s  th e  m ost dense
h e r e .
Q eo rr  p h y .
Jo h a n n e sb u rg  and th e  W i tw a te r s r a n d , th e  l a t t e r  a r i d g e  o f  
"k o p je "  o r  h i l l  c o u n t r y  ru n n in g  from  E a s t  to  W est f o r  some s i x t y  
m i l e s  i s  s i t u a t e d  i n  th e  T r a n s v a a l .  I t  i s  a p p ro x im a te ly  some s i x  
th o u sa n d  (6000) f e e t  above s e a  l e v e l  and f o u r  h u n d re d  (400) m i l e s  
from  th e  n e a r e s t  c o a s t  l i n e ,N a t a l , w i t h  i t s  s e a p o r t  D urban .
i o.-il l a t i o n .
The p o p u l a t i o n  i s  made up as  f o l l o w s : -
E uropean E u r a f r i c a n  A s i a t i c  N a t iv e  T o t 1 .
J o h a n n e s b u rg  285 ,400  23 ,400  10 ,9 5 0  208 ,90 0  5 2 8 ,6 5 0 .
To t h i s  n a y  be  added some f u r t h e r  6 0 ,0 0 0  E uropean  and a b o u t  80 ,0 0 0
n a t i v e s  on th e  m ines and R e e f  tow ns.
U a t  i v a - liousane  and He a l t h . .
Photograph _of a u c t i o n  o f  a t y p ic a l  n a t i v e  Compound
( 3) .
Ihotor.raph o f - o f  in t e r io r  o f  a room showin; bunks_._
Photograph o f  a ty p ic a l  n a t iv e  " lo ca tio n "  as b u i l t  by  
;.:uni c ip  a l  i  t  i  e s_».
04) .
Photograph o f  another type o f  - lo c a t io n ,more m odern.
A g la n c e  a t  t h e s e  p i c t u r e s  i s  s u f f i c i e n t  t o  show how c lo s e  th e  
a c t u a l  c o n t a c t  may be  and i t  i s  t h e r e f o r e  o b v io u s  t h a t  i t  w ould  be  nc 
d i f f i c u l t  m a t t e r  f o r  an ep id em ic  o f  m en in g o co cca l  m e n i n g i t i s  t o  s r i»e* 
s p r e a d  w i th  f a c i l i t y  and r a p i d i t y  w i th  p o s s i b l e  d i r e  e f f e c t s  upon 
th e  e n t i r e  community. F u r th e rm o re  th e  d i s e a s e  i s  endemic in  t h i s  
country  and sp orad ic  c a se s  are rep o rted  throughout th e  c o u n t r y  a t  
a l l  t im e s  o f  th e  y e a r . .
The p rob lem  o f  n a t i v e  h e a l t h  i s  h e re  so  c l o s e l y  bound up  w i th  fck 
t h a t  o f  th e  E uropean  p o p u la t i o n  t h a t  an e f f e c t i v e  and c o m p a ra t iv e ly  
s im p le  c u re  o f  a t  l e a s t  one o f  th e  p o s s i b l e  ep id em ic  d i s e a s e s , a n d  
t h a t  one f r o u g h t  w i th  sucn  d i r e  c o n s e q u e n c e s ,w ould  be an i n e f f a b l e  
b l e s s i n g  to  t h i s  o r  any o t h e r  community.
T h a t  we South  A f r i c a n s  a re  n o t  d o in g  a s  much a s  we m ig h t  i s
i n s t a n c e d  by th e  e x t r a c t  from  th e  Rand D a i ly  M a il  o f  Ju n e  19 t h , I 9 3 9
T h is  i s  o n ly  one o f  such  w a rn in g s  i s s u e d  from  tim e  to  t im e .
The e x t r a c t  i s  £ iv e n  on th e  n e x t  p a g e .
(5 )
'ijwa&tte." wife offegm. the Capef£raua»
the health of noo- 
ild cotrtinw to  do m  
nJeas 'defintte Meps
/ I b e r i a n  '-Ifoxjdemic.
A .B . Cook, M ed ica l  o f f i c e r ,  C .M .S. H o s p i t a l ,  W usasa, Z a r i a ,  N.
N i g e r i a  w r i t i n g  i n  th e  c o rre sp o n d e n c e  colum ns o f  th e  B r i t i s h  M e d ica l  
J o u r n a l  o f  Ju n e  3 r d ,  1939 r e p o r t s  an ep id em ic  o f  c e r e b r o s p i n a l  
m e n i n g i t i s  i n  th e  N o r th e rn  P r o v in c e s  o f  N i g e r i a ,  i n  w hich  th o u sa n d s  
b f  d e a th s  were r e p o r t e d .  He t e l l s  how d i f f i c u l t i e s  h a d  t o  be overcome 
i n  th e  shape o f  l o c a l  p r e ju d ic e s  o f  th e  n a t iv e s  t o  E uropean  m e d ic in e s ,  
t h e  p o s s i b i l i t y  o f  d o in g  lum bar p u n c tu r e  i n  o n ly  a v e r y  few  c a s e s ,  and 
t h e  p r o h i b i t i v e  c o s t  o f  a n t i -m e n in g o c o c c a l  serum  and m en in g o co cca l  
a n t i t o x i n .
He p o i n t s  o u t  t h a t  th e  a d v an tag e  o f  th e  u s e  o f  P r o n t o s i l  i n  th e  n a t i v e  
t e r r i t o r i e s  i s  t h a t  th e  t r e a t m e n t  can  be c a r r i e d  o u t  i n  t h e i r  own 
hom es. T h is  i s  o f  c o u rs e  o f  th e  u tm o s t  im p o rtan ce  t o  th e  B antu  
p o p u l a t i o n s  o f  S ou th  A f r i c a ,  th e  m a j o r i t y  o f  whom w ere  q u i t e  to o  f a r  
o u t  o f  r e a c h  o f  w hat few  h o s p i t a l s  a s  e x i s t .
(6 )
DEMONSTRATING THE ACTUAL 
INCIDENCE OF CEREBRO-SPINAL (MENINGOCOCCAL) 
MENINGITIS IN FIVE LARGE WITWATERSRAND TOWNS 
- JOIlAl'I.'ESBURG. BENONI. SPRINGS. KRUGS-^SDORP AND 
BOKSBURG -  DURING THE YEAR 1937-1938 .
I .  TOTAL POPULATION.
EUROPEAN 353 ,706
I I .  TOTAL C.S.M . CASES.








IV. INCIDENCE AND DEATH RATES.
INCIDENCE RATE. DEATH RATE. CASE MORTALITY
________________  ___________  RATE.
EUROPEAN 0 .1 0  0 .0 4  43
NON-EUROPEAN 0 .5 6  0 .1 9  34_________
ALL RACES 0 .3 6  0 .1 2 5  35
INCIDENCE OF MENINGOCOCCAL MENINGITIS 
AMONG MINING NATIVES OF THE RAND MINES GROUP: 




P e r  1000 P.A. No.
DEATHS.
P e r  1000 P.A .
CASE 
MORTALITY (%)
1936 65 0 .6 2 34 0 .3 2 5 2 .3
1937 146 1 .3 9 52 0 .5 0 3 5 .6
1938 147 1 .3 8 . 2 Z._ 9*25 „ 1 8 .4
T h is  M ining g roup  i n  1938 employed (a v e ra g e  f i g u r e )  
106 ,378  m in in g  N a t iv e s  on 15 Gold M ines and  one
C o l l i e r y .
(7 )
^ n t e r ^ s t  j jp , ygfrl •
In  th e  l a s t  t h r e e  o r  f o u r  y e a r s  a w o r ld  wide i n t e r e s t  h a d  b e en  
r a i s e d  in  th e  new azo -dye  compound su lp h o n a m id e . The number and 
v a r i e t y  o f  th e  u s e s  t o  w hich  t h i s  d ru g  h a d  been  p u t ,  and  th e  to o  o f t e n  
I e x t r a v a g a n t  and  w id e ly  c o n f l i c t i n g  c la im s  a s  t o  i t s  t h e r a o e u t i c  
e f f i c a c y  i n  w id e ly  d i f f e r i n g  i n f e c t i o n s ,  h a d  l e d  t o  n o t  i n c o n s i d e r a b l e  
c o n fu s io n  a s  t o  i t s  a c t u a l  u t i l i t y  and  had  l e d  one i n  th e  c o u rs e  o f  t i r e  
to  ta k e  a much more c o n s e r v a t iv e  v iew  o f  i t s  t r u e  p o t e n t i a l i t i e s .
My own e x p e r ie n c e  ( a d m i t t e d ly  sm a l l )  w i th  su lphonam ide  and i t s  
d e r i v a t i v e s  i n  a v a r i e t y  o f  c o n d i t i o n s  su ch  a s  s t a p h / l j . o c o c c a l  
s e p t ic a e m ia  and  o t h e r  s t a p h y l o c o c c a l  i n f e c t i o n s ,  a c u te  and  c h ro n ic  
g o n o c o c c a l  and n o n -g o n o co c ca l  u r e t h r i t i s  e t c ,  h a d  b e en  on th e  whole 
more d i s a p p o i n t i n g  th a n  e n c o u ra g in g .  I t  h a d  in d e e d  l e f t  me w i t h  th e  
s t r o n g  im p re s s io n  t h a t  th e  m ain f i e l d  o f  a c t i v i t y  o f  th e  su lphonam ide  
. p r o d u c t s  was i n  com bating  l o c a l  o r  g e n e r a l i s e d  i n f e c t i o n s  p ro d u c e d  by 
 ^ th e  h ea m o ly tic  s tr e p to c o c c u s  and by i t  a lo n e . In in f e c t io n s  by t h i s  
o rg a n ism , such as in  p u erp era l se p tic a e m ia , b r i l l i a n t  r e s u l t s  h a d  b e en  
o b t a i n e d  and  i t s  p oten cy  in  t h i s  p a r t i c u l a r  f i e l d  i s  now u n d o u b te d .
Such to o  i s  a p p a r e n t ly  t r u e  f o r  th e  May and B aker p r o d u c t ,  M & B 6 9 3 , 
i n  pneum ococcal i n f e c t i o n s  b o t h  pu lm onary  and o c c a s i o n a l l y  m e n in g e a l .
A lthough  I  was w e l l  aware o f  th e  r e p o r t e d  s u c c e s s e s  i n  A m erica , 
i n  m en ingo co cca l  m e n i n g i t i s  a s  o b t a in e d  by  W i l l i e n  ( 1 9 3 7 ) ,a n d  v e r y  
o c c a s i o n a l l y  i n  pneum ococcal i n f e c t i o n s  by  o t h e r s ,  I  h a d  n e v e r t h e l e s s  
re m a in e d  u n e n t h u s i a s t i c ,  u n t i l  D r. T .T . S to n e ,  A s s o c ia t e  P r o f e s s o r  o f  
N eu ro lo g y , a t  t h e  N o r th w e s te rn  U n i v e r s i t y  M e d ica l  S c h o o l ,  C h ica g o , 
g r e a t l y  s t i m u l a t e d  i n t e r e s t  i n  t h e  s u b j e c t .
(8 )
W hile on a v i s i t  t o  S o u th  A f r i c a  he gawea l e c t u r e  i n  Jo h a n n e s b u rg  
b e f o r e  th e  Jo h n  S aner C l i n i c a l  and  P a t h o l o g i c a l  C lub i n  J u l y  1 93 8 . He 
r e l a t e d  h i s  own e x p e r i e n c e s  i n  th e  Cook C ounty  H o s p i t a l ,  C h icag o , 
d u r in g  w hich  i t  was b o rn e  o u t  i n  a m ost c o n v in c in g  manner t h a t  w i th  
th e  u se  o f  su lp hon am ide , t h e  d e a th  r a t e  i n  t h i s  h o s p i t a l ,  in  
m en in g o co cca l  m e n i n g i t i s  h a d  b e en  re d u c e d  from  s i x t y  p e r  c e n t  and more 
t o  th e  amazing f i g u r e  o f  f i v e  p e r  c e n t  o r  l e s s .
He s t a t e s  t h a t  i n  s p i t e  o f  i n t r a t h e c a l  p u s ,  c l i n i c i a n s  t h e r e  
lo o k e d  upon th e  d i s e a s e  more a s  a m eningococcaem ia  and  t r e a t e d  i t  as 
su c h ,  tn e  a c t u a l  c o n d i t i o n  o f  th e  s p i n a l  c a n a l  b e in g  t o t a l l y  d i s ­
r e g a r d e d .
T h a t t h e  i n f e c t i o n  i s  b lo o d  b o r n e ,  and  i s  conveyed  n o t  by  d i r e c t
e x te n s io n  from  th e  nose  th ro u g h  th e  c r i b r i f o r m  p l a t e  o f  th e  e th m o id ,
i s  o f  c o u rs e  an a c c e p te d  t h e o r y ,a n d  t h a t  th e  m eningococcus may 
f r e q u e n t ly ® *  c u l t u r e d  from  th e  b lo o d  s t r e a m  i s  a l s o  w e l l  known. T h is  
e n t i r e  d i s r e g a r d  fo r  th e  c o n d i t i o n  o f  th e  c e r e b r o s p i n a l  f l u i d  was t o  
me a  s t a r t l i n g l y  n o v e l  and y e t  a t  t h e  same t im e  a m ost f e a s a b l e  con­
c e p t i o n ,  i f  one a c c e p te d  th e  c o n d i t i o n  a s  a m eningococcaem ia  and 
t r e a t e d  i t  as  su c h ,  and t h e r e f o r e  n o t  d i r e c t i n g  so g r e a t  a t t e n t i o n  
p u r e l y  t o  th e  i n t e r i o r  o f  th e  s k u l l  and s p i n a l  c a n a l  a s  f o r m e r ly .
What was even more c o n v in c in g  was h i s  c l e a r  and d e c id e d  r e p l y  
t o  th e  q u e s t io n  a s  t o  w hat he w ould  d e s i r e  to  have  done t o  h i m s e l f  i f  
h e  was u n f o r t u n a t e  enough t o  c o n t r a c t  th e  d i s e a s e .  He s a i d  " Gi\e
me P r o n t o s i l  and le a v e  me a lo n e " .
W ith in  t h r e e  weeks o f  t h e s e  rem ark s  th e  o p p o r t u n i t y  a ro s e  f o r  ne
t o  t r e a t  f o u r  c a s e s  o f  m en in g o co cca l  m e n i n g i t i s  i n  th e  K e n s in g to n  
S a n a to r iu m , J o h a n n e s b u rg .
W ith D r. s t o n e ' s  w ords s t i l l  v i v i d l y  in  mind, b u t  n e v e r t h e l e s s
w i th  c o n s id e r a b le  m is g iv in g ,  I  d e c id e d  t o  embark upon  th e  p r e s e n t  
i n v e s t i g a t i o n ,  t h a t  i s ,  t o  w i th  h o l d  a n t i - s e r u m  e n t i r e l y  and  t o  g iv e  
su lphonam ide arid su lphonam ide a lo n e  t o  t h e s e  c a s e s .
I t  was f u r t h e r  d e c id e d  to  do o n ly  one lum bar p u n c tu r e  f o r  p u r e l y  
c o r r o b o r a t i v e  p u r p o s e s ,  in  o r d e r  to  p u t  th e  d i a g n o s i s  beyo nd  a l l  
p o s s i b l e  d o u b t .
I n  .sp i te  o f  th e  se em in g ly  h e r o i c  d o s e s  i t  was p ro p o s e d  t o  u s e  i t  
was f u r t h e r  d e c id e d  to  employ th e  m ost p o t e n t ,  and  c o n s e q u e n t ly  th e  
m ost t o x i c  p r e p a r a t i o n  a v a i l a b l e .
The r e a s o n  f o r  t h i s  was t h a t  i t  a p p e a re d  q u i t e  c l e a r l y  a c c o r d in g  
t o  t h e  r e s e a r c h e s  o f  C o k k in is  (1938) and  o t h e r s ,  t h a t  th e  l e s s  t o x i c  
t h e  p r e p a r a t i o n ,  th e  l e s s  p o t e n t  i s  i t ' s  b a c t e r i o s t a t i c  p o w e rs .  I t  
was f u r t h e r  w ish e d  t o  o b t a i n  th e  maximum p o s s i b l e  t h e r a p e u t i c  e f f e c t  
and  th e  l e t h a l  n a tu r e  o f  th e  c o n d i t i o n  was r e g a r d e d  a s  s u f f i c i e n t ,  
j u s t i f i c a t i o n  f o r  t h e s e  b o l d  m easures.
As t h i s  in v e s t ig a t io n  was as f a r  a s  I  am aware th e  f i r s t  o f  i t ' s  
k in d  c a r r i e d  o u t  in  South A f r i c a  th e  d i f f i c u l t i e s  w ere  c o n s e q u e n t ly  
c o n s i d e r a b ly  enh anced  as  no g u id an c e  o f  any k in d  was o b t a i n a b l e .
O p in io n s  a s  t o  th e  t o x f i f c i t y  o f  P r o n t o s i l ,  t h e  p r e p a r a t i o n  i t  was 
d e c id e d  to  u s e ,  v a r i e s  w i th  d i f f e r e n t  o b s e r v e r s ,  some b e l i e v i n g  t h a t  
i n  t h e r a p e u t i c  d o se s  th e  t o x i c i t y  i s  v e r y  low w h i le  o t h e r s  h o l d  t h a t  
i t  i s  h i g h ly  t o x i c .
As th e  p ro p o se d  d o se s  were t o  be v e r y  l a r g e  th e  s t r o n g  p o s s i b i l i t y  
o f  p ro d u c in g  a h a e m o ly t ic  anaem ia  as  d e s c r i b e d  by  H arvey  and Janew ay
( 1 9 3 7 ) ,  and  o t h e r  s e v e re  t o x i c  e f f e c t s  su ch  a s  m arked m e t-a n d  
su lp h aem o g lo b in aem ia ,  a c i d o s i s ,  a g r a n u l o c y t o s i s , d i s t u r b a n c e s  o f  
v i s i o n  such  a s  o p t i c  n e u r i t i s ,  scotom a f o r  r e d  and  b l u e ,  s k in
( 10)
e r u p t i o n s  l i k e  e ry them a m u lt i fo rm e  and even  b u l l o u s  e r u p t i o n s ,  and
d ru g  f e v e r ,  was k e p t  c o n t i n u a l l y  i n  mind and a  w a tch  k e p t  f o r  t h e i r
a p p e a ra n c e .
Prom hylAx i s  o f  t o x i c  a f f e c t s .
The p r e c a u t i o n s  t o  be  o b se rv e d  were d e c id e d  a s  f o l lo w s
(1) To g iv e  g r a i n  f o r  g r a i n  o f  sodium  b i - c a r b o n a t e  by m outh to  
p r e v e n t  a c i d o s i s .
(2 )  To a v o id  th e  a d m i n i s t r a t i o n  o f  s u l p h a t e s  a s  MgSO 4 ,  o r  o f  
s u lp h u r  c o n ta in i n g  fo o d s  such  a s  e g g s ,  o n io n s  and  c ab b a g e .
(3) To p ro c e e d  w i th  th e  c o n t in u o u s  t r e a t m e n t  f o r  n o t  more th a n  
e i g h t  d a y s .
(4) To re d u c e  th e  dosage a s  soon  a s  f a v o u r a b l e  c l i n i c a l  p r o g r e s s  
a l lo w e d .
(5) To keep  p a t i e n t s  o u t  o f  s t r o n g  n a t u r a l  o r  a r t i f i c i a l  s u n l i g h t .
(6 )  To keep  c a r e f u l  w atch  f o r  ex trem e p a l l o r ,  s o re  t h r o a t ,  d y sp n o e a ,  
j a u n d ic e  and p e r s i s t e n t  v o m it in g  and  to  c a r r y  o u t  s e r i a l  
l e u c o c y te  c o u n ts  d a i l y .
No o t h e r  p r o p h y l a c t i c  m easu re s  s u g g e s te d  th e m s e lv e s  a t  t h i s
t i m e .
I t  was d e c id e d  to  u se  th e  P r o n t o s i l  p r e p a r a t i o n s  o f  B ayer  and 
o f  t h e s e  t o  u s e : -
1 . P r o n t o s i l  Rubrum t a b l e t s  by  m outh.
2 .  P r o n t o s i l  S o lu b le  by in t r a m u s c u l a r  i n j e c t i o n .  
P r o n t o s i l  Rubrum t a b l e t s  i n te n d e d  f o r  o r a l  a d m i n i s t r a t i o n
c o n ta in  0 .5  gram s o f  4  -  su lphonam ide  -  2 4  -  d iam ino  -  azo -  b e n z o l  :
P r o n to s i l  S o lu b le  i s  g iv e n  by in j e c t io n  and i s  p rep ared  in
am poules c o n ta in in g  5 ccm o f  a 2 .5  p e r  c e n t  o r  a 5 p e r  c e n t  s o l u t i o n
and c o n s i s t s  o f  a d iso d iu m  s a l t  o f  4 1 -  s u lp h o n a m id e - p h e n y l - a z o - 7 -
a c e t y l  a m in o - I - o x y n a p h th a l in e -3 ,  6 - d i s u l p h o n ic  a c i d .
OH








Mode o f  A c t io n .
The a b s o r p t io n  o f  P r o n t o s i l  i s  v e r y  r a p i d  b e in g  
n e a r l y  com plete  w i t h i n  f o u r  h o u r s  a c c o r d in g  t o  M a r s h a l l  and  h i s  c o -  
w o rk e rs  (1937) and  a p p e a rs  t o  s p r e a d  r a p i d l y  t o  a l l  p a r t s  o f  th e  body  
a s  i t  was r e c o v e re d  from  th e  s a l i v a ,  b i l e ,  p a n c r e a t i c  j u i c e ,  p l e u r a l  
f l u i d  and c e r e b r o s p i n a l  f l u i d .  F u l l e r  (1937) sug^p s t e d  t h a t  
su lp h an ilam id e was n o t  c o m p le te ly  e x c r e t e d ,  some b e in g  d e s t r o y e d  i n  
th e  body b u t  M a r s h a l l  c o n c lu d e d  t h a t  a f t e r  e q u i l i b r u m  h a d  been  
e s t a b l i s h e d  by  two o r  t h r e e  d ay s  r e g u l a r  d o s a g e ,  a b o u t  IOC p e r  c e n t  
o f  th e  d ru g  c o u ld  be r e c o v e r e d  from  th e  u r i n e .
In  man i t  i s  e x c r e t e d  p a r t l y  u n ch an g ed  and p a r t l y  
c o n v e r t e d  i n t o  th e  a c e t y l a t e d  form .
A c o n c e n t r a t i o n  i n  th e  b lo o d  o f  1 :5 0 0 0  to  1 :1 0 ,0 0 0  
c o u ld  be o b ta in e d  and m a in ta in e d  by r e g u l a r  and s u f f i c i e n t l y  l a r g e  
f o u r  h o u r ly  d o s e s ,  e x c e p t  where t h e r e  i s  im p a i r e d  r e  a l  f u n c t i o n  -/here 
a s m a l le r  dosage w i l l  be  s u f f i c i e n t  t o  a c h ie v e  th e  d e s i r e d  l e v e l  o f  
c o n c e n t r a t i o n .
A lthough  P r o n t o s i l  S o lu b le  and  P r o n t o s i l  Rubrum a re
( 12)
known t o  be a l t e r e d  i n  th e  body t o  P r o n t o s i l  Album, a l l  i s  n o t  so 
c o n v e r te d  some b e in g  e x c r e t e d  in  t h e  a c e t y l a t e d  fo rm . On t h e  hypothei
s i s  t h a t  th e  l a t t e r  fo rm  to o  may be b a c t e r i o s t a t i c ,  t h e  two f o r m e r  ;
|
p r e p a r a t i o n s  were u s e d  t o  g a in  th e  b e n e f i t  o f  th e  a c e t y l a t e d  fo rm , 
i f  such  power a s  i t  d i d  p o s s e s s  e x i s t e d .  A c co rd in g  to  Lonagh (1937) 
th e  a c e t y l a t e d  compound h a s  a low c h e m o th e ra p e u t ic  a c t i v i t y  b u t  t h i s  
however h a s  n e v e r  b e en  s e t t l e d  and i t s  t r u e  v a lu e  re m a in s  a s  y e t  
u n a s s e s s e d .  I t  was fo u n d  by  R o s e n th a l  e t  a l i i  (1937) t h a t  th e  
r a p i d i t y  o f  e x c r e t i o n  o f  P r o n t o s i l  S o lu b le  was so g r e a t  a s  t o  l e a v e  
a s u r p r i s i n g l y  sm a ll  amount t o  be a c t i v a t e d  by  r e d u c t i o n ,  hence  th e  
d e c i s i o n  t o  u se  b o th  th e  o r a l  and th e  i n t r a m u s c u l a r  r o u t e  as  th e  
b e s t  means o f  k e e p in g  a more o r  l e s s  c o n s t a n t  amount i n  th e  b lo o d  
s t re a m  a t  th e  same tim e h a v in g  a v e r y  r a p i d  e f f e c t .
L e v a d i t i  (1937) fo u n d  t h a t  t h e  c o lo u r e d  d r u g s ,  th e  azo -  
compounds, d id  n o t  depend  f o r  t h e i r  a c t i v i t y  on t h e i r  r e d u c t i o n  t o  
s u lp h o n i la m id e ,  b u t  were p o w e r fu l  t h e r a p e u t i c a l l y  t h e m s e lv e s , -  
a n o th e r  p o i n t  i n  f a v o u r  o f  th e  P r o n t o s i l  compounds t o  p ro d u c e  a 
maximum a c t i o n .
The t r u e  mode o f  a c t i o n  o f  t h e s e  d ru g s  re m a in s  a s  y e t
m y s t e r io u s .  I t  i s  known t h a t  th e  a c t i o n  i s  n o t  b a c t e r i c i d a l ,  i n  v i t r o
a t  l e a s t .  The a c t io n  i s  r e g a r d e d  t h e r e f o r e  a s  b a c t e r i o s t a t i c  and th e
a c t i o n  o f  s u lp h o n i la m id e s  and s i m i l a r  o t h e r  d ru g s  i s  n o t  a s im p le
d i s i n f e c t a n t  o r  b a c t e r i c i d a l  a c t i o n  b u t  i s  r e l a t e d  i n  some way w i t h
th e  a c t i v i t i e s  o f  th e  bod y . I t  seems how ever t h a t  th e  d ru g s  e x e r t  an
a c t i o n  s u f f i c i e n t  t o  e n a b le  th e  p h a g o c y te s  t o  d e a l  w i th  th e
o rg a n is m s ,  and as  f a r  a s  i s  known th e  a c t i o n  do es  n o t  seem to  i n h i b i t
i n  any way th e  p r o d u c t io n  o r  p h a g o c y te s .  Nor i s  i t  known i f  t h e  ad ­
m i n i s t r a t i o n  o f  th e  a n t i -  Serum c o n ta in i n g  th e  a n t i b o d i e s  i s  h e l p f u l
i n  any way b u t  i t  does seem t h a t  even  w i t h o u t  th e  m e n in g o c o c c a l  
a n t i s e ru m  c u re  can  be  o b t a in e d  w i th  P r o n t o s i l .
I n  m en in g o co cca l  c a s e s  num erous i n s t a n c e s  o f  t r e a t m e n t  w i th  
P r o n t o s i l  and serum t o g e t h e r  a r e  q u o te d  good r e s u l t s  b e in g  o b t a i n e d ,  
25 r e c o v e r i e s  i n  26 c a s e s  and in  a r e c e n t  r e p o r t  by  E ld a h i  (1938) th e  
m o r t a l i t y  r a t e  was u n d e r  25 p e r  c e n t .  C a rey  (1937) r e p o r t e d  5 c a s e s  
i n  w hich no o t h e r  t r e a t m e n t  th a n  P r o n t o s i l  was g iv e n ,  and  B e l l  and 
Palm er (1938) 2 c a s e s  w i th  P r o n t o s i l  a lo n e .  I n  a l l  t h e s e  r e p o r t e d  
c a s e s  t h e  r e s p o n s e  to  t r e a t m e n t  was p rom pt and  s t r i k i n g  and  e n c o u ra g ­
ed  th e  f u r t h e r a n c e  o f  t h i s  i n v e s t i g a t i o n .  A p a r t  from  th e  above 7 
c a s e s  t r e a t e d  p u r e l y  by  P r o n t o s i l  no o t h e r  r e c o r d s  a p p e a r  t o  be 
a v a i l a b l e  i n  th e  l i t e r a t u r e .
I  had  c o n s id e r e d  th e  e x p e r i e n c e s  o f  M o rto n , E rw ing  and E ls w o r th
(1938) and o f  Van d e r  P o e l  (1938) and saw th e  - e x c e l l e n t  r e s u l t s  
o b t a in e d  u s i n g  P r o n t o s i l  and a n t i - s e r u m  t o g e t h e r ,  b u t  n e v e r  t h e  l e s s  
r e s a lv e d  to  con tin u e  w ith  th e  P r o n to s i l  a lo n e , to  e n d e a v o u r  to  
a s c e r ta in  w hether a n ti-seru m  was n e c e s s a r y  o r  n o t .
R e p o r ts  from  t h e  Johanre  s b u rg  F e v e r  H o s p i t a l  and  N on-E uropean  
G e n e ra l  H o s p i t a l  ( p e r s o n a l  com m unica tions)  u s i n g  P r o s e p t a s i n e  and  
S o lu s e p ta s in e  w ere  n o t  e n c b u ra g in g  and serum  h a d  t o  be r e s o r t e d  t o  i n  
th e  end , b u t  a g a in  no t r i a l  w i t h  P r o n t o s i l  a lo n e  was made.
D osage .
I n  e x t r e m e ly  s e v e re  i n f e c t i o n s  th e  dosage  s h o u ld  be h ig h  
b u t  th e  maximum dosage i s  s t i l l  unknown, and  i t  i s  p r o b a b le  t h a t  i t  
s h o u ld  be f i x e d  vjpre p o s s i b l e  a c c o rd in g  t o  th e  p a t i e n t s  body w e i g h t .
The A m ericans S c h w ic k le r ,  C la so n  e t  all^L, gave  one gram  (15  g ra in g )  
o f  S u lp h o n ilam id e  ( P r o n t o s i l  Album) p e r  20 l b s  o f  body  w e ig h t  w i t h  a 
maximum o f  5 g r ^ n s  (75 g r a i n s )  p e r  day  to  p a t i e n t s  s u f f e r i n g  from  
s t r e p t o c o c c a l  m e n i n g i t i s ,  and P r o n t o s i l  s o l u b l e  was g iv e n  in  d o s e s  o f  
ccm o f  5 p e r  c e n t  s o l u t i o n  p e r  l b  o f  body  w e ig h t  p e r  d a y .
S ta n d a rd  d o s a g e .
F o r  p r a c t i c a l  p u r p o s e s  t h e  f o l l o w i n g  s t a n d a r d  
a d u l t  dosage i s  r e g a r d e d  as  s u f f i c i e n t  i n  s t r e p t o c o c c a l  i n f e c t i o n s  w i t h  
t h e  c h i l d r e n s '  dose one h a l f ,  and th e  i n f a n t s  do se  one t h i r d ,  o f  w h a t  
i s  g iv e n  below
f  P r o n t o s i l  Album ]
O ra l  -j V l-3  t a b l e t s  ( 0 . 5 - 1 . 5  g ram s)
^ P r o n t o s i l  Rubrum) t . d . s .
P a r e n t e r a l .  P r o n t o s i l  S o lu b le  10 -25  ( o r  more) ccm p e r
(5% s o l u t i o n )  24 h o u r s  i n t r a ­
m u s c u la r ly .
Combined t r e a tm e n t  ( P r o n t o s i l  s o l u b l e  and Album)
I n  m ost i n f e c t i o n s  com bined t r e a t m e n t  i . e .  
P r o n t o s i l  s o lu b le  and P r o n t o s i l  Album i s  recommended e x c e p t  i n  u r i n a r y  
t r a c t  i n f e c t i o n s , e r y s i p e l a s ,  m ild  c o n d i t i o n s ,  and  p r o p h y l a x i s ,  when 
o r a l  th e r a p y  a lo n e  s u f f i c e s .
The dosage f o r  combined t r e a tm e n t  i s  somewhat a s  f o l l o w s : -  
M o d e ra te ly  s e v e re  c a s e : -
P r o n t o s i l  s o l u b l e  10-15  ccm 5% s o l u t i o n  p e r  2^ h o u r s ,
p l u s  P r o n t o s i l  Album 1 -2  t a b s  t . d . s .
Severe  c a s e . -
P r o n t o s i l  s o lu b le  20-25  ccm 5£ s o l u t i o n  p e r  24 h o u r s ,
p l u s  P r o n t o s i l  Album 1 -2  t a b s  t . d . s .
Combined t r e a t m e n t  ( P r o n t o s i l  s o l u b l e  & Rubrum)
G ra v e ly  i l l .  8 t a b s  p e r  day  By I .M . i n j e c t i o n  o f  5%
(4  gram s) s o l n ,  10 ccm e v e r y  8 h o u r s .
Of m odera te  4  t a b s  p e r  day  10 ccm 5% s o l n  e v e r y  8 h o u r s .
s e v e r i t y  (2  gram s)
Mild . 4  t a b s  p e r  day  5 - 1 0  ccm tw ic e  d a i l y .
As any c a se  o f  t r u e  m en in g o co c ca l  m e n i n g i t i s  m ust n e c e s s a r i l y  
be  r e g a r d e d  a s  " g r a v e ly  i l l " ,  i t  was f e l t  t h a t  n o t  l e s s  t h a n  7 0 -9 0  
g r a i n s  ( 4 .5  t o  6 gram s) o f  P r o n t o s i l  s o l u b l e  and P r o n t o s i l  Rubrum 
p e r  day , by  combined m ethod, b y  mouth and  i n t r a m u s c u l a r  i n j e c t i o n  f o r  
a t  l e a s t  seven  c o n s e c u t iv e  days sh o u ld  be g i v e n ,  and to  l e s s e n  o r  
i n c r e a s e  th e  d a i l y  dose i f  c o n s id e r e d  a d v is a b le  a c c o rd in g  to  th e  
c l i n i c a l  im provem ent, o r  o t h e r w i s e ,  o b t a in e d .
Of th e  c a s e s  p r e s e n t e d ,  t h r e e  w orked on C e n t r a l  M t w a t e r s r a n d  
G old  M ines, two o f  t h e s e  w ork ing  u n d e rg ro u n d  and one in  th e  Time 
O f f i c e  o f  tn e  N a t iv e  Compound. The f o u r t h  c a s e  was a m a s te r  p lu m b e r ,  
n o t  on th e  M ines . I n  a l l  t h e s e  c a s e s  t h e i r  d a i l y  work b r o u g h t  them 
i n t o  v e r y  c lo s e  c o n t a c t  w i t h  n a t i v e  l a b o u r e r s .  They a l l  o c c u r r e d  in  
A ugust and Sept-ember a p o i n t  o f  some i n t e r e s t  i n  t h a t  i t  i s  from  a b o u t  
Septem ber each  y e a r  onwards that- an i n c r e a s e  i n  t h e  in c id e n c e  o f  
c e r e b r o s p i n a l  m e n i n g i t i s  may be  e x p e c te d  t o  o c c u r  among th e  n a t i v e  
l a b o u r e r s  on th e  M ines , w i th  a l l  t h e  a t t e n d a n t  p ro b lem s  o f  t r e a t m e n t  
e t c . .
A d e t a i l e d  d e s c r i p t i o n  o f  t h e  v a r i o u s  c a s e s  now f o l l o w s .
( 16)
The c a s e s .  .,1
Case 1 .  J . B .  A e t a t ,  32 y e a r s ,  M a le , M in e r ,  Sco tsm an , waM 
f i r s t  s e e n  on th e  m orn in g  o f  J u l y  2 9 th  193 8 . He h a d  b e en  a t  work m  
t h e  p r e v i o u s  d a y .  He c o m p la in e d  o f  g e n e r a l  m a la i s e  and h e a d a c h e ,  m  
b e g an  a t  n i g h t  on t h e  2 8 th ,  b u t  he h a d  no c l i n i c a l  s i g n s  o r  symptci 
s u g g e s t i v e  o f  any d e f i n i t e  e n t i t y .  S ix  h o u r s  l a t e r  he  showed a l l  t l  
c l a s s i c a l  a p p e a ra n c e s  o f  a s e v e r e  c a s e  o f  c e r e o r o s p i n a l  m e n in g i t i s  
n a m e ly ,  h y p e r p y r e x i a  ( t e m p e r a tu r e  104 F ) , B r u d z i n s k i ' s  n e c k  sign, 
B r u d z i n s k i ' s  l e g  s i g n ,  K e r n i g ' s  s i g n ,  e x a g g e r a t e d  knee j e r k s ,  extern 
p l a n t a r  r e s p o n s e  ( B a b i n s k i ' s  s i g n ) ,  s e v e r e  h e ad ach e  and numerous we 
fo rm ed  p e t e c h i a e  on t h e  abdomen, c h e s t  and b a c k ,  th e  b r e a t h  was fori 
s o r d e s  p r e s e n t  and f a c i a l  p p p e a ra n c e  d e n o te d  s e v e r e  to x a e m ia .  Lumbai 
p u n c tu r e  was p e r fo rm e d  and th e  c e r e b r o s p i n a l  f l u i d  was fo u n d  t o  b*
u n d e r  c o n s i d e r a b l e  p e r e s u r e  and  a l s o  t o  b e  f i r a n k ly  p u r u l e n t .  Pronlt 
b y  i n t r a m u s c u l a r  i n j e c t i o n  was im m e d ia te ly  g iv e n  and in  c o n su l ta t i t t  
w i t h  h i s  m e d ic a l  a d v i s e r  V/.II. P a lm e r ,  M .B ., C h .B . ,  (U niv  G l a s ) ,
p e r m i s s io n  was o b t a i n e d  t o  p r o c e e d  w i t h  P r o n t o s i l  a lo n e .  The dowi 
g iv e n  t o  t h i s  p a t i e n t  a r e  t a b u l a t e d  b e lo w  t o g e t h e r  w i t h  th e  s e r i a l  
l e u c o c y t e  c o u n t s ,  C .S .F .  c e l l  c o u n t s ,  c o c c i  p r e s e n t  i n  C .S .F .  etc** 
5 ccm o f  a 5% s o l u t i o n  P r o n t o s i l  S o lu b le  c o n t a i n s  a p p ro x im a te  
7^- g r a i n s  ( 0 . 5  g ram s , and one t a b l e t  o f  P r o n t o s i l  Rubrum conta infl^ | 
g r a i n s  ( 0 .5  g r a m s ) .
( 17 )
C ase  I . J . B .  a d m i t te d  a .p .m .  3 0 /7 /3 8
Dose £  L e u c o c y te s  C 
Day. Time. P r e p a r a t i o n ,  i n  b lo o d .
. G.F c e l l  C o cc i  Sulphaemo 
c o u n t ,  i n  C .S .F  G lo b in u r i -
P r o n t o s i l  i n  
 ^ u r i n e .
1. 7
12
p.m  5 c c c d 5 g rs  
p .m  occ 
T o t a l  3 0 r r s
- - -






p .m  5cc& 15grs 
p .m  1 5 g r s .  
T o t a l  32-a-rrs
20 ,000  
p e r  cmrn
4 ,2 0 0  numer- 
p e r  cmm ous





a.m  10cc& 15grs 
a.m 5cc  
p .m  5cc& 13^rs 
p .m  1 5 g rs  
T o t a l  82 -^cts





a.m  1 5 g rs  
a .m  10cc& 15grs 
p .m  1 5 g rs  
p .m  5cc& 15grs 
T o t a l  87-ygrs
13 ,0 0 0 2 ,1 6 0  P o ly  f r e e  p r e s e n t  
m orphs i n  
256 lymph C .S .F  
o c y te s





a.m 5cc& 15grs 
a.m 10cc£.15grs 
p .m  1 5 g rs  
p .m  5cc& 15grs 
T o t a l  9 0 m s
9 ,9 0 0 p r e s e n t p r e s e n t




a.m 5cc& 15grs  
a.m 5cc& 15grs 
p .m  1 5 g rs  
p.m 5cc& 15grs 
. .T o ta l 9 0 m s
7 ,8 0 0 p r e s e n t p r e s e n t




a.m 5cc& 15grs 
a .m  1 5 g rs  
p .m  5cc& 15grs 
p .m  5cc& 15grs 
T o t a l  8 2 e m s





a.m 1 5 g r s  
a .m  1 5 g rs  
p .m  1 5 g rs  
p .m  1 5 g rs  
_T o ta l 6 0 m s
1 0 ,0 0 0 p r e s e n t p r e s e n t
( 18)
The l e u c o c y t e  c o u n t  c o n t in u e d  t o  f a l l  s t e a d i l y  and  r e a c h e d  
no rm al f i g u r e s  on th e  t w e l f t h  d a y ,  t h u s : -
9 t h  day  9 ,7 0 0
1 0 th  " 7 ,2 0 0
1 1 th  » 6 ,7 0 0
1 2 th  " 5 ,6 0 0
The P r o n t o s i l  was d i s c o n t i n u e d  a f t e r  th e  e i g h t h  d a y ,  a t o t a l  o f  
570 g r a i n s  o r  28 gram s h a v in g  b e en  a d m i n i s t e r e d  i n  th e  7 ^  d a y s .  The 
sodium  b i - c a r b o n a t e  was c o n t in u e d  in  d o s e s  o f  90 g r a i n s  p e r  day  f o r  a 
f u r t h e r  f i v e  d ay s  and th e  u r i n e  was a no rm al c o lo u r  a g a in  w i t h i n  t h r e e  
days o f  s to p p in g  th e  d r u g .  A m arked r i s e  i n  t e m p e r a tu r e  and  i n t e n s e  
headache  on th e  f o u r t h  day  f o r c e d  me t o  d i s c a r d  D r .  S t o n e ' s  i n j u n c t i o n  
to  " l e a v e  me a l o n e " ,  and  to  r e l i e v e  th e  o b v io u s  p r e s s u r e  symptoms a 
secon d  lum ber  p u n c tu r e  was p e r fo rm e d ,  35 ccm o f  t u r b i d  f l u i d ,  now n o t  
so f r a n k l y  p u r u l e n t ,  and s t i l l  u n d e r  c o n s i d e r a b l e  p r e s s u r e  was rem oved 
w i th  an Im m e d ia te ly  b e n e f i c i a l  r e s u l t  as  m a n i f e s t e d  by th e  i n s t a n t  
r e l i e f  o f  th e  h e ad a ch e  and  a r a p i d  f a l l  i n  t e m p e r a t u r e .  On th e  s i x t h  
day  a  f u r t h e r  r i s e  i n  t e m p e r a tu r e  ( 1 0 3 .2  F) and a r e c u r r e n c e  o f  t h e  
i n t e n s e  h e ad ach e  in d u c e d  me i n  th e  l i g h t  o f  th e  e x p e r i e n c e  two day s  
p r e v i o u s l y  t o  r e p e a t  th e  lum b er  p u n c tu r e  f o r  th e  t h i r d  t im e .  Some 30 
cc  o f  c e r e b r o s p i n a l  f l u i d ,  s t i l l  somewhat t u r b i d ,  w ere  rem oved on t h i s  
a c c a s io n ,  and  t h e  o p p o r t u n i t y  was t a k e n  t o  i n j e c t  some 7 c c  o f  
P r o n t o s i l  i n t r a t h e c a l l y ,  w i t h  a c o r r e s p o n d in g  a d ju s tm e n t  o f  th e  d a i l y  
d o se .  A p a r t  f rom  th e  m arked  r e l i e f  o f  th e  h e ad ach e  due t o  th e  decom­
p r e s s i o n  I  was u n a b le  t o  c o n v in c e  m y s e l f  t h a t  any  a d v a n ta g e o u s  e f i e c t  
was o b t a i n e d  from  th e  i n t r a t h e c a l  i n j e c t i o n  o f  t h i s  one dose  o f  
P r o n t o s i l  by  t h i s  r o u t e .  On t h e  e i g h t h  day  th e  d ru g  was s to p p e d  a s  deep 
c y a n o s i s  and  s i g n s  o f  m arked  su lp h a em o g lo b in a em ia  w ere  p r e s e n t ,  and  a
s l i g h t  i c t e r i c  t i n g e  on th e  c o rn e a  was s e e n ,  and th e  b l e e d i n g  tim e  
to o  was fo u n d  t o  be i n c r e a s e d ,  i n d i c a t i n g  th e  p r e s e n c e  o f  h a e m o ly s is  
i n  i t s  e a r l y  s t a g e s .  On th e  n i n t h  day  t h e  t e m p e r a tu r e  r o s e  t o  103 F ,  
b u t  i n  v iew  o f  th e  s i g n s  n o te d  a b o v e , b e in g  p r e s e n t  on tr ie  8 t h  d a y ,  I  
d i d  n o t  d a re  t o  g iv e  any more P r o n t o s i l ,  and  I  th o u g h t  f u r t h e r  t h a t  
t h e  P r o n t o s i l  m ig h t  i n  i t s e l f ,  th ro u g h  i t s  t o x i c  r e a c t i o n s ,  oe w h o l ly  
o r  i n  a l a r g e  m easu re  r e s p o n s i b l e  f o r  t h i s  f e b r i l e  r e a c t i o n  (d ru g  
f e v e r ) . T h a t  t h i s  t h e o r y  p r o b a b ly  c o r r e c t  i n  t h i s  c a s e  was shown in  
t h e  n e x t  two d a y s  by th e  r a p i d  f a l l  i n  th e  t e m p e r a tu r e  t o  n o rm a l ,  th e  
d i s a p p e a r a n c e  o f  th e  su lp h a e m o g lo b in a e m ia ,  and  o f  a l l  e v id e n c e s  o f  
h a e m o ly s i s .
The p u l s e  t h r o u g h o u t  v a r i e d  from  60 to  80 p e r  m in u te .  No o t h e r  
m e d ic a t io n  was g iv e n  a p a r t  from  e n em a ta ,  c a s c a r a ,  t h e  o c c a s i o n a l  u se  
o f  m o rp h ia ,  omnopon and l u m i n a l ,  i n  th e  a p p r o p r i a t e  sym p to m atic  t r e a t ­
m en t o f  i n c i d e n t a l  symptoms a s  t h e y  a r o s e .  A l l  s u lp h u r  c o n t a i n i n g  
compounds su ch  a s  s a l i n e  l a x a t i v e s ,  Epsom and G la u b e r  s a l t s ,  M is t  a lb a  
and compound L iq u o r i c e  and M is t  Senna Co w ere a v o id e d .  A l l  e g g s ,  and 
fo o d  c o n t a i n i n g  e g g s ,  and  o n io n s  and cabbage  w ere o m i t t e d  from  t h e  die'
The n e u r o l o g i c a l  symptoms r a p i d l y  im p ro v ed , h e a d  r e t r a c t i o n  
e s p e c i a l l y  y i e l d i n g  e a r l y ,  b e in g  a b s e n t  on th e  s i x t h  d a y .
The B r u d z in s k i  l e g  s i g n  re m a in e d  a s  d i d  th e  B a b in s k i  s i g n  u n t i l  
t h e  e l e v e n t h  d a y ,  and  th e  e x a g g e r a t e d  knee  j e r k s  w ere  n o rm al on th e  
t w e l f t h  d a y .  He was a c t u a l l y  a b le  t o  s i t  up  and move a b o u t  i n  b e d  as  
e a r l y  a s  t h e  a f t e r n o o n  o f  th e  f i f t h  day  b u t  t h i s  n a t u r a l l y  was n o t  
e n c o u ra g e d .  D a i ly  o p h th a lm o sc o p ic  e x a m in a t io n  showed no a b n o r m a l i ty  
o f  d i s c s  o r  r e t i n a e  on any o c c a s io n .
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t h e  shape  o f  c r a n i a l  n e rv e  l e s i o n s  o r  a l t e r a t i o n s  o f  th e  m e n ta l  s t a t e  
o c c u r r e d .  He l e f t  H o s p i t a l  two d ay s  l a t e r  and r e t u r n e d  t o  w ork , w e l l  
and  s t r o n g  and a s  f a r  as  c o u ld  be a s c e r t a i n e d  h e a l t h y  in  e v e ry  r e s p e c t ,  
i n  f o u r  weeks from  th e  d a t e  o f  th e  o n s e t  o f  h i s  i l l n e s s .
Case 2 .
R.V/.V/. A e t a t  17 y e a r s ,  M ale , C le r k  i n  N a t iv e  Time O f f i c e ,  
was a d m i t te d  fro m  th e  same G old  Mine th e  day  f o l lo w in g  th e  p r e v io u s  
c a s e .  These two c a s e s  were no tim e  in  c o n t a c t  even  r e m o te ly  w h i le  
a t  w ork . H is  t e m p e r a tu r e  on a d m is s io n  was 1 0 3 .6  F .  and  he to o  showed 
a l l  th e  u s u a l  symptoms o f  m e n in g o c o c c a l  m e n i n g i t i s .  I n  h i s  c a s e  how ever
th e  p e t e c h i a l  r a s h  was much more p r o f u s e  b u t  he was c e r t a i n l y  n o t  so
t o x i c  and d i d  n o t  a p p e a r  t o  he n e a r l y  so  i l l  a s  th e  fo rm e r  man. T h is
c a s e  to o  was d ia g n o s e d  im m e d ia te ly  on a d m is s io n  and w i t h i n  12 h o u r s  o f
th e  o n s e t  o f  th e  p r e m o n i to ry  symptoms.
Lumbar p u n c tu r e  was p e r fo rm e d  p u r e l y  f o r  th e  c o n f i r m a t i o n  
o f  th e  d i a g n o s e s ,  and  in  t h i s  c a s e  I  was a b le  t o  p u r s u e  one o f  my m ain 
o b j e c t s ,  t h a t  i s  t o  do one p u n c tu r e  f o r  c o n f i r m a t o r y  p u r p o s e s ,  and th e  
one p u n c tu r e  o n ly .
The t r e a t m e n t  i n  t h i s  c a se  to o  was a lm o s t  i d e n t i c a l  o r  as  
n e a r l y  so a s  p o s s i b l e  t o  t h a t  i n  c a s e  One, e x c e p t  t h a t  t h e  o p p o r t u n i t y  
d i d  n o t  a r i s e  t o  e n a b le  me to  g iv e  an i n t r a t h e c a l  i n j e c t i o n  a t  th e  same 
s t a g e  a s  i n  th e  fo rm e r  c a s e .
The dosage  in  c a s e  Two was e x a c t l y  th e  same a s  i n  c a s e  
One f o r  t h e  f i r s t  f o u r  d a y s ,  when owing t o  th e  e x t r e m e ly  r a p i d  and a t  
th e  same t im e  d r a m a t ic  im provem ent a s  shown by t h e  a lm o s t  co m p le te  
d i s a p p e a ra n ®  o f  a l l  t h e  s i g n s ,  th e  i n t r a m u s c u l a r  i n j e c t i o n s  o f  
P r o n t o s i l  s o l u b l e  w ere  d i s c o n t i n u e d .  On th e  5 t h ,  6 t h  a n d  7 t h  d a y s  he 
was g iv e n  two t a b l e t s  o f  P r o n t o s i l  Rubrum by  m outh e v e r y  s i x  h o u r s ,
(2 1 )
t h a t  i s  60 g r a i n s  o r  4  grains p e r  d a y ,  t h e  d ru g  t h e n  b e in g  c o m p le te ly  
w ith d ra w n .
C e r e b r o s p i n a l  f l u i d ,  c e l l  and  c o c c i  c o u n ts  w ere  done on o n ly  one 
o c c a s io n  and th e  p r o g r e s s  was e s t i m a t e d  m a in ly  b y  th e  symptoms and  by 
th e  b lo o d  l e u c o c y t e  c o u n ts  a s  t a b u l a t e d  b e lo w . As can  be c l e a r l y  s e e n ,  
t h e s e  l a t t e r  showed a s t e a d y  f a l l  from  1 1 ,7 0 0  p e r  cmm on th e  f i r s t  day  
t o  4 ,2 0 0  on th e  t e n t h  day  when t h e y  w ere d i s c o n t i n u e d .
S u lp h aem o g lo b in aem ia  and  H a e m o ly s is ,  e s p e c i a l l y  th e  l a t t e r  
a l th o u g h  b o th  w ere  p r e s e n t ,  were v e r y  much l e s s  m arked  no d o u b t  due 
to  th e  s m a l l e r  d o s e s  o f  P r o n t o s i l  w h ich  w ere fo u n d  to  be n e c e s s a r y .
T h is  c a s e  r e c e i v e d  in  a l l  495 g r a i n s  o r  33 g ram s .
The s t r i k i n g  f e a t u r e s  o f  t h i s  c a s e ,  p ro b a b ly  b e c a u se  th e  d ia g n o s e s  
was made so o n e r  and  th e  t r e a t m e n t  begun  more e a r l y ,  w e r e : -
1 . The \e r y  r a p i d  im provem ent.
i
2 .  The a b i l i t y  t o  re d u c e  th e  d o se  on th e  f i f t h  day  w i t h  s a f e t y ;
I
3 .  The -«ry r a p i d  c o n t r o l  o f  th e  i n f e c t i o n .
S i m i l a r  p r e c a u t i o n s  a s  i n  c a s e  O ne, w ere  e x e r c i s e d  i n  r e g a r d  t o  
th e  i n g e s t i o n  o f  S u lp h u r ,  and  th e  u s e  o f  b i - c a r b o n a t e  o f  so d a  e t c ,  
and t h e  p a t i e n t  was a l lo w e d  up on th e  e l e v e n t h  day  and  l e f t  h o s p i t a l  
on th e  f o u r t e e n t h  d a y .  The n e u r o l o g i c a l  s i g n s  im proved  v e r y  r a p i d l y  
in d e e d ,  t h e r e  b e in g  no r i g i d i t y  p r e s e n t  on th e  f i f t h  d a y  and a l l  o t h e r  
s i g n s  p r e v i o u s l y  p r e s e n t  w ere  e i t h e r  a b s e n t  o r  h a d  r e v e r t e d  to  th e  
n o rm al c o n d i t i o n  b y  th e  e i g h t h  d a y ,  t h e  knee  j e r k  a g a in  b e in g  th e  l a s t  j 
t o  r e a c h  i t s  n o rm al e x c u r s i o n .  The p e t e c h i a e  h a d  v a n i s h e d  e n t i r e l y  by  
t h e  f o u r t h  day  o f  th e  t r e a t m e n t ,  n o t w i t h s t a n d i n g  t h e i r  p r o f u s e n e s s ,  
h o w b e i t  s m a l l  i n  d i a m e t e r .  The l e u c o c y t e  c o u n t ,  n e v e r  so  h i g h  a s  i n  
c a s e  One f e l l  s t e a d i l y  e a c h  day  and r e t u r n e d  t o  n o rm al  on th e  t e n t h  
day.
(2 2 )
The f i g u r e  o f  <±,200 a p p e a re d  t o  be  on th e  low  s i d e  on th e  n i n t h  d sy  and 
p ro m p ted  th e  c o u n t  on th e  t e n t h  d a y ,  a p o s s i b l e  t e n d e n c y  t o  a g r a n u lo ­
c y t o s i s  b e in g  r e c o g n i s e d .
Case 2 .  R.w.V/. a d m i t te d  4 a .m . 3 1 /7 /3 9 .
Day.
Dose & L e u c o c y te s  C .S .F  c e l l  
, Time. P r e p a r a t i o n ,  i n  b lo o d .  c o u n t .
C o c c i  inrt q Tp SulphaemoG l c b in u r i a
P r o n t o s i l  
i n  u r i n e .
1. 6 a.m 10ccc,15grs 
12 a.m  5cc 
6 p .m  5cc£:15grs 
12  p .m  l u g r s  
T o t a l  823- e r s
1 1 ,7 0 0  3 ,1 0 0 Numerous - -
2. 6 a.m  10cc& 15grs 
12 a.m  5cc  
6 p .m  5 c c& lo g rs  
12 p.m  1 5 g r s  
T o t a l  823- e r s
10 ,2 0 0 - - p r e s e n t
3 . 6 a.m  1 5 g rs  
12 a.m  lO c c d lb g r s  
6 p.m  15g r a i n s  '• 
12 p .m  5cc& 15grs 
T o t a l  87-3- fcrs
8 ,4 0 0 - P r e s e n t p r e s e n t
4. 6 a.m  5cc& 15grs  
12  a.m  5cc& 15grs 
6 p .m  15 g r s  
12 p.m  5cc& 15grs 
T o t a l  90 s r s
7 ,2 0 0 - p r e s e n t p r e s e n t
5. 6 a.m 1 5 g rs  
12 a.m  1 5 g rs  
6 p .m  1 5 g rs  
12 p .m  1 5 g rs  
T o t a l  60 g r s
5 ,9 0 0 - p r e s e n t p r e s e n t
6. 6 a.m 1 5 g rs  
12  a.m 1 5 g rs  
6 p .m  1 5 g rs  
12 p.m  15g r s  
T o t a l  60 g r s
5 ,6 0 0 - p r e s e n t p r e s e n t
7. 6 a.m 1 5 g rs  
12 a.m 15g r s  
6 p.m  1 5 g rs  
12 p.m 15g r s  
T o t a l  60 s r s
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(23)
L e u c o c y te  c o u n t  c o n t in u e d  gave t h e  f o l l o w in g  f i g u r e s  
8 t h  d a y  5 ,1 0 0
9 th  " 4 ,2 0 0
1 0 th  " 5 ,2 0 0
C ase 3 .
N.A.G. A e t a t  26 y e a r s ,  M ale , S o u th  A f r i c a n  D u tc h ,  M in e r ,  was 
a d m i t te d  t o  h o s p i t a l  on 2 5 th  M arch 1938 . He had  t e e n  i l l  f o r  two d a y s  
p r e v i o u s l y  s u f f e r i n g  from  s e v e r e  h e ad ach e  and n o i s y  d e l i r i u m .  On 
a d m is s io n  he was fo u n d  t o  be e x t r e m e ly  i l L .  T here  were num erous 
p e t e c h i a s  p r e s e n t ,  some c y a n o s i s ,  v e r y  m arked  n u c h a l  r i g i d i t y ,  and  
n o i s y  r e s t l e s s  d e l i r i u m  w ere o b s e r v e d .  I t  was v e r y  d i f f i c u l t  t o  keep  
him  i n  be d  and  two s p e c i a l  n u r s e s  h a d  to  be  engaged  t o  do day  and  n i g h t  
d u ty  w i th  h im .
Lumbar p u n c tu r e  was done im m e d ia te ly  and t h e  f l u i d  was fo u n d  to  
b e  f r a n k l y  p u r u l e n t ,  n o t  v e r y  t h i c k ,  and  u n d e r  g r e a t  p r e s s u r e .  T here
was a m i ld  d e g re e  o f  p a p i l lo e d u m a  o f  b o th  d i s c s  and  p a r a l y s i s  o f  th e
i n t e r n a l  r e c t u s  m usc le  o f  th e  l e f t  eye .H e was how ever s t i l l  q u i t e  a b le  
t o  sw allow  and t h e r e  was no i n c o n t i n e n c e  o f  u r i n e  o r  f a e c e s .  A l l  th e  
o t h e r  n e u r o l o g i c a l  s i g n s  o f  m e n in g e a l  i r r i t a t i o n  w ere  m a rk e d ly  p r e s e n t  
and t h e  c a s e  was o b v io u s ly  d a n g e r o u s ly  i l l .
He was g iv e n  20 ccm o f  P r o n t o s i l  S o lu b le  i n t r a m u s c u l a r l y  and  
15 g r a i n s  o f  P r o n t o s i l  Rubrum by m outh and  t h e  dosage  was t h e n  c a r r i e d  
o u t  a s  i n  t h e  accom panying  t a b l e .
The d e l i r i u m  c o n t in u e d  u n t i l  t h e  f o u r t h  day  o f  t r e a t m e n t  and
th e  r e s t l e s s n e s s  f o r  a n o th e r  d a y .  A f a i r  amount o f  omnopon was u s e d  t o
c o n t r o l  th e  r e s t l e s s n e s s  and  v i o l e n c e ,  and t o  p r e v e n t  h i s  i n j u r i n g  
h i m s e l f  by  th ro w in g  h i m s e l f  a b o u t  th e  b e d .
(2 4 )
D i e t  h a d  t o  be  l i q u i d  i n  n a t u r e  o u t  i t  was n o t  fo u n d  
n e c e s s a r y  t o  r e s o r t  t o  n a s a l  f e e d i n g  a s  h a d  a p p e a re d  to  be 
l i k e l y  i n  th e  b e g in n in g .
The f i r s t  f o u r  day s  fo u n d  t h e  p a t i e n t  c r i t i c a l l y  i l l  and 
d e e p ly  t o x i c  b u t  on th e  f i f t h  day  m arked im provem ent b egan  and 
was m a in ta in e d  c o n t i n u o u s l y  t o  th e  end  o f  th e  t r e a t m e n t .
The p a p i l lo e d e m a  d i s a p p e a r e d  on th e  f i f t h  d a y  and th e  
o c u l a r  symptoms w ere a g a in  q u i t e  n o rm al on th e  s i x t h  day . 
A b s o lu t e ly  no s e q u e la e  o f  any k i n d  r e s u l t e d  fro m  th e  s e v e re  
i n t r a c r a n i a l  i n f e c t i o n  ae h a d  w e a th e re d  so  w e l l .  The a d m in is ­
t r a t i o n  o f  th e  P r o n t o s 31 was c o n t in u e d  f o r  se v en  day s  b u t  t h e  
dose  was r e d u c e d  d u r in g  th e  l a s t  two d a y s .  I t  seemed a s  i f  th e  
d o s e s  m ig h t  have  b e e n  g iv e n  in  even  s m a l l e r  q u a n t i t i e s  b u t  i t  
was c o n s i d e r e d  i n a d v i s a b l e  t o  r e d u c e  th e  t o t a l  q u a n t i t y  to o  
g r e a t l y  a s  some s l i g h t  r i s e  i n  t e m p e r a tu r e  p e r s i s t e d .
T h i s  p a t i e n t  was a l lo w e d  up  on th e  f o u r t e e n t h  d a y  and  l e f t  
h o s p i t a l  two day s  l a t e r .  He r e t u r n e d  t o  work w i t h i n  f o u r  weeks 
o f  th e  d a te  o f  th e  o n s e t  o f  h i s  i l l n e s s  and to  a l l  i n t e n t s  and 
p u rp o s e s  a s  f a r  a s  c o u ld  be d e te r m in e d  c l i n i c a l l y  he  was p e r f e c t l y  
w e l l .
S e q u e la e  o f  a  n e u r o l o g i c a l  n a t u r e  c o u ld  r e a s o n a b l y  have  b e en  
e x p e c te d  t o  e v e n t u a t e  w i th  su ch  a v e r y  s e v e re  i n f e c t i o n  b u t  t h e s e  
f o r t u n a t e l y  d i d  n o t  o c c u r  i n  any shape  o f  fo rm .
I n  t h i s  c a s e  t o o , lu m b a r  p u n c tu r e  p ro v e d  to  be n e c e s s a r y  
on o n ly  t h e  one o c c a s io n  and no o p p o r t u n i t y  a ro s e  t o  do any f u r t h e r  
c o u n t s  o f  th e  c e l l s  and  c o c c i  p r e s e n t  i n  th e  C .S .F ,  o r  t o  d i s ­
c o v e r  when th e  l a t t e r  were t o  b e  fo u n d  t o  be f l o a t i n g  f r e e  i n  th e  
C .S .F .
The t o t a l  q u a n t i t y  o f  P r o n t o s i l  g iv e n  was 562 g r a i n s  o r  
3 7 .5  g ram s .
The l e u c o c y t e  c o u n t  was c o n t in u e d  f o r  f o u r  more d ay s  w i th  
t h e  f o l lo w in g  r e s u l t s :
9 t h  day 6,100
1 0 th  » 7 ,0 0 0
1 1 t h  •' 5 ,3 0 0
1 2 th  " 5 ,6 0 0 0
t h e s e  c o u n ts  w ere  t h e n  d i s c o n t i n u e d
51- ^  sI
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Case 3 .  K .A.G. a d m i t te d  2 5 /3 /3 9 .
Dose & L e u c o c y te s  C .S .F  c e l l  C o cc i  i n  Sulphaemo P r o n t o s i l  
Day. T im e. P r e p a r a t i o n ,  i n  b l o o d ,  c o u n t .  C .S .F .  G l o b i n u r i a  i n  u r i n e .
1. 6 p .m  20ccm 
12 p.m  22-ggrs 
T o t a l  521 c ts
23 ,000 - - -
2. 6 a.m  10cc& 15grs 
12 a.m  15 g r s  
6 p .m  1 0 c o x l5 g r s  
12 p .m  1 5 g rs  
T o t a l  90 ATS
2 1 ,3 0 0 6 ,1 0 0 num erous p r e s e n t
3. 6 a.m 10cc  &15 g r s  
12 a.m 1 5 g rs  1 9 ,0 0 0  
S p .m  lOcc-; 1 5 g rs  
12 p .m  1 5 g rs  
T o t a l  90 ATS
- - p r e s e n t
4 . 6 a.m lO c c ^ lo g r s  
12 a.m l o g r s  
6 p.m  10cc& 15grs 
12 p.m  1 5 g rs  
T o t a l  90 r r s
1 2 ,0 0 0 - p r e s e n t p r e s e n t
5. 6 a.m 5cc& 15grs 
12 a.m l o g r s  
6 p .m  5 c c £ 1 5 g rs  
12 p .m  1 5 g rs  
T o t a l  75 e r s
9 ,7 0 0 - p r e s e n t p r e s e n t
6. 6 a.m  5cc& 15grs 
12 a.m  1 5 g rs  
6 p.m  5cc& 15grs 
12 p .m  15grs- 
T o t a l  75 Ars
7 ,6 0 0 - p r e s e n t p r e s e n t
7 . 6 a.m  1 5 g rs  
12 a.m  15g r s  
6 p.m  1 5 g rs  
12 p .m  1 5 g rs  
T o t a l  60 s r s
7 ,8 0 0 - p r e s e n t p r e s e n t
8. 6 a.m 1 5 g r s  
12  a.m  1 5 g rs  
T o t a l  30 A rs
6 ,2 0 0 - p r e s e n t p r e s e n t
(26)
Case IV.
C h i ld  Van Wyk, a e t a t  20 m o n th s , S o u th  A f r i c a n  D u tch , 
was s e e n  by me on t h e  22nd J u l y  1939 f o r  t h e  f i r s t  t im e .  He h a d  t a k e n  
i l l  two day s  p r e v i o u s l y  s u f f e r i n g  from  an i n j e c t e d  t h r o a t ,  p a i n  i n  th e  
r i g h t  e a r  and some r e s t l e s s n e s s  b u t  no p y r e x i a .  When s e e n  by  me 
he  was p u l l i n g  a t  h i s  l e f t  e a r ,  h a d  p e t e c h i a e  on h an d s  and a rm s, h a d  
a m arked K e r n i g ' s  s i g n ,  B r u d z i n s k i ' s  l e g  and  n e ck  s i g n s  and  b i l a t e r a l  
B a b i n s k i ' s  s i g n .  He was sem i-co m e to so  and was sc re a m in g  l o u d l y .
Ths e a r s  w ere  w ashed o u t  and  on i n s p e c t i o n  p e r  o to sc o p e  b o th  
drum s w ere  fo u n d  t o  be  r e d  b u t  n o t  b u l g in g  and th e  m id d le  e a r s  were 
n o t  i n f e c t e d .  The i n f e c t i o n  a p p e a re d  t o  be  o f  a pneum onoccal t y p e .
Lumbar p u n c tu r e  was p e r fo rm e d  imne d i a t e l y  i n  th e  h ouse  and th e  
f l u i d  was se en  t o  be f r a n k l y  p u r u l e n t  and  u n d e r  p r e s s u r e .  Ten c c s  
o f  f l u i d  w ere  rem oved a t  once w i th  o b v io u s  and  im m ediate  r e l i e f  t o  th e  
p a t i e n t ,  who s to p p e d  c r y i n g  and soon  f e l l  a s l e e p .
H is  m e d ic a l  a t t e n d a n t  h a d  a l r e a d y  g iv e n  th e  c h i l d  one t a b l e t  o f  
M & B 693 and was a n x io u s  t o  c o n t in u e  t h i s  f o u r  h o u r l y  a s  he con­
s i d e r e d  th e  c a s e  t o  be  one o f  pneum ococcal m e n i n g i t i s  n e x t  day  
how ever th e  m en ingococcus  was fo u n d  t o  be p r e s e n t  i n  th e  C .S .F .  and 
t r e a t m e n t  b y  P r o n t o s i l  was begun  g i v i n g  one t h i r d  o f  th e  u s u a l  a d u l t  
d o se  nam ely  t h i r t y  g r a i n s  p e r  day  b o t h  b y  mouth and p a r e n t e r a l l y  a s  
d e s c r i b e d  i n  th e  p r e v i o u s  c a s e s .
The t a b l e  o f  d o s e s  and  » s r i a l  l e u c o c y te  c o u n ts  i s  g iv e n  b e lo w .
As t h e  t e m p e r a tu r e  c o n t in u e d  t o  be  s u s t a i n e d  a t  a f a i r l y  h ig h  
l e v e l  th e  dose  o f  P r o n t o s i l  was i n c r e a s e d  on th e  s i x t h  d a y .  On th e  
f i f t h  day  a c o m p l i c a t io n  i n  th e  shape  o f  a m arked  m ? © o v it is  o f  th e  
l e f t  knee  a p p e a re d ,  w h ich  d i d  n o t  seem a t  any  t im e  t o  be  p a i n f u l ,
(2 7 )
b u t  i t  was n e v e r t h e l e s s  th o u g h t  t h a t  t h i s  c o m p l i c a t io n  p a r t l y  o r  
w h o l ly  was r e s p o n s i b l e  f o r  k e e p in g  up  th e  l e u c o c y t o s i s  w h ich  was s e e n  
t o  i n c r e a s e  a t  t h i s  t im e .  The i n c r e a s e  i n  t h e  l e u c o c y t o s i s  l e a d  to  
t h e  d e c i s i o n  t o  i n c r e a s e  th e  d o sa g e .
A n o th e r  s t r i k i n g  f e a t u r e  o f  t h i s  c a se  was t h e  am azing t o l e r a n c e  
d i s p l a y e d  by  t h i s  c h i l d  t o  t h e  v e r y  l a r g e  d o se s  o f  P r o n t o s i l  w h ich  
w ere g iv e n  i n  th e  l a s t  few  d a y s .  No s i g n s  o f  to x a e m ia  w ere  n o t i c e d  a t  
any  t im e  d u r in g  t h e  e i g h t  day s  o f  t r e a t m e n t .  C y a n o s is  was m in im al and  
th e  d e g re e  o f  su lp h a em o g lo b in a em ia  was o f  th e  s l i g h t e s t .  Nor was th e  
u r i n e  so  d e e p ly  c o lo u r e d  by th e  d ru g  a s  i n  th e  c a s e s  o f  a l l  t h e  A d u l t s  
p r e v i o u s l y  t r e a t e d .
T h is  c a s e  t h e n  seemed t o  i l l u s t r a t e  t h a t  P r o n t o s i l  was s a f e  and 
e f f e c t i v e  ev en  i n  v e r y  young c h i l d r e n  and t h a t  th e  a d m i n i s t r a t i o n  o f  
t h e  d ru g  i n  l a r g e  d o s e s  up  t o  and  above th e  e x p e c te d  e f f e c t i v e  dose  
a s  c a l c u l a t e d  a s  one t h i r d  o f  t h e  dose  f o r  A d u l t s  s u f f e r i n g  from  a 
s i m i l a r  a t t a c k .
The s y n o v i t i s  was t r e a t e d  p u r e l y  by  a s p i r a t i o n  o f  the  knee  j o i n t  
a n d  t h i s  t r e a t m e n t  a lo n e  was e f f e c t i v e  and d i d  n o t  l e a v e  any  s e q u e la e  
i n  t h e  shape o f  s t i f f n e s s  o r  i n j u r y  t o  t h e  s u r r o u n d in g  bony  p a r t s .
Dosage t a b l e  i s  g iv e n  o v e r l e a f .
I t  w i l l  be s e e n  t h a t  t h i s  c h i l d  r e c e i v e d  55 g r a i n s  o f  U & B 
693 and 240 g r a i n s  o f  P r o n t o s i l  o v e r  th e  e i g h t  d a y s  b u t  i t  was f e l t  
t h a t  i n  th e  ab sen ce  o f  th e  s y n o v i a l  c o m p l i c a t io n s  a dosage  o f  a p p ro x ­
im a te ly  30 g r a i n s  p e r  day  w ould  h av e  b e e n  s u f f i c i e n t .
(2 8 )
Case IV. C h i l d  Van Vyk, a d m i t t e d
Dose d  L e u c o c y te s  C .S .F  c e l l  C o cc i  in  Sulphaemo P r o n t o s i l  






a.m MS:B 1 t a b .  
a .m  2cc  P r o n t .  1 8 ,0 0 0  
p .m  1 tab.MS:B 
p.m  1 tab.MSB 
T o t a l  32-J- g r s






a.m MSB 1 t a b .  
a.m M3;B 1 t a b .  1 7 ,5 0 0  
p .m  1 t a b  P r o n t  
p .m  1 t a b  P r o n t  
T o t a l  22- g r s





a.m Va g r s  
p.m 2 .5 c c  r. 7 g g r s  
p.m 72  g r s  " 1 4 ,7 0 0  
p.m 2 .o c c  £ 7 2g r s  
T o t a l  35 g r s .
- - - -
4,. 6




a.m 2pcc  <S. 7-ggrs
a.m  7-J- g r s  “ 1 2 ,5 0 0
p .m  2_.cc d  7 2g r s
p.m  7-ggrs
T o t a l  35 g r s
- - s l i g h t p r e s e n t
r
• 5, 6 
12r 12
•i
a.m 2 ^ cc  d  lO g rs
a.m 7-g g r s  1 2 0 ,8 0 0  
p .m  2-2-cc & 7-2- gB 
p .m  10 g r s  
T o t a l  40 g r s .





a.m 2-^cc & 10 g r s  
a.m  10 g r s  25 ,000  
p .m  2-^-cc 5 7a- g r s  
p .m  10 g r s .
T o ta l  45 g r s .
- - s l i g h t p r e s e n t
'





a.m 2g-cc & 10 g r s
a.m 10 g r s  1 7 ,5 0 0
p.m  2 j c c  & 10 g r s
p .m  10 g r s
T o t a l  50 g r s .
- - s l i g h t p r e s e n t




.a .m  2-i-cc & 10 g r s  
a .m  7 j  g r s  1 2 ,0 0 0  
p .m  7-£ g r s  
p .m  7-g ^ r s  
T o t a l  37 J  g r s , .
- - s l i g h t p r e s e n t
2" -  ( r ° -
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(29)
Case 5 .  J .G .P .  a e t a t  22 / e a r s ,  M ale , S o u th  A f r i c a n  D u tc h ,  was 
t a k e n  i l l  i n  th e  m orn ing  o f  A ugust 22nd 1939 , he h a d  a h ead ach e  on 
a r r i v i n g  b u t  p ro c e e d e d  t o  h i s  work a s  a M iner u n d e rg ro u n d  in  h i s  
u s u a l  f a s h i o n .  At work th e  h e ad ach e  became g r e a t l /  i n t e n s i f i e d  and 
was soon accom pan/ed  by s e v e re  p a i n  in  th e  b a c k .  The h e ad a ch e  and 
b a ck ach e  grew  w orse  a s  th e  day  p r o g r e s s e d  and he  w a lk ed  from  h i s  work 
t o  c o n s u l t  h i s  d o c t o r .  He was s e e n  a t  5 . p .m  t h i s  same day  and was th e n  
f o u n d  t o  h ave  a l l  t h e  s i g n s  and symptoms o f  a w e l l  d e v e lo p e d  c a se  o f  
c e r e b r o s p i n a l  m e n i n g i t i s ,  w i th  hack  r i g i d i t y ,  K e r n i n ' s  s i g n ,  Bab i n s k i  
s i g n  e t c ,  He was s e n t  t o  h o s p i t a l  a t  once  and  lum b ar  p u n c t u r e  was 
p e r fo rm e d  soon a f t e r  a r r i v a l .  The f l u i d  was fo u n d  t o  be u n d e r  
p r e s s u r e  becomming p u r u l e n t  and m a rk e d ly  t u r b i d .
T h is  c a s e  was one o f  th e  e a r l i e s t  i n  w h ich  a p o s i t i v e  d ia g n o s e s  
was made and t r e a t m e n t  was c o n s e q u e n t ly  begun v e r y  e a r l y  a f t e r  th e  
o n s e t  o f  t h e  symptoms. The a c t u a l  t r e a t m e n t  was commenced t e n  h o u r s  
f ro m  th e  o n s e t  o f  h i s  f i r s t  and  e a r l i e s t  symptom nam ely  th e  h e a d a c h e .
A r a p i d  r e s p o n s e  t o  t r e a t m e n t  was now c o n f i d e n t l y  e x p e c te d  and 
a s  th e  accom panying  c h a r t s  show one was r a p i d l y  e n a b le d  t o  r e d u c e  th e  
d o s a g e ,  on t h e  s e v e n th  day  how ever a r e c u r r e n c e  o f  th e  headache  and 
a s l i g h t  r i s e  i n  t e m p e r a tu r e  f o r c e d  one t o  i n c r e a s e  t h e  d o se  somewhat 
and a s  l e s s  t h a n  th e  u s u a l  amount o f  P r o n t o s i l  h a d  b e en  g iv e n  i t  was 
c o n t in u e d  up t o  and  i n c l u d i n g  th e  n i n t h  d a y .  I n  t h i s  c a s e  to o  no 
s e q u e la e  o f  any k in d  e v e n t u a t e d  and th e  r e s p o n s e  t o  t r e a t m e n t  was 
a g a in  b o t h  r a p i d  and  d r a m a t i c .  A f t e r  two day s  o f  t r e a t m e n t  t h e  outcome 
a s  a v e r y  f a v o u r a b l e  r e s u l t  n e v e r  seemed t o  be i n  any p o s s i b l e  d o u b t .
Case 5 .  J . G . P .  a d m i t t e d  2 2 / 8 / 3 8 .
1 Dose a L e u c o c y te s  C .S .F  c e l l  C o cc i  in  Sulphaemo P r o n t o s i l
Day Time. P r e p a r a t i o n . i n  b lo o d .  c o u n t .  C .S .F .  g l o b i n u r i a m  u r i n e .
1. 6 p.m  .:20cc <:.l o g r s
T o t a l  30 , r s .
2. 6 a.m  15g r s 1 8 ,2 0 0  -  num erous
12 a.m lO cc &15 g r s
6 p.m  5cc 6. 30 g r s
12 p.m 1 5 g rs
T o t a l  97u  ft.r s .
3. 6 a.m 5cc  0  1 5 g rs
12 a.m 1-2  g r s 1 7 ,0 0 0  - p r e s e n t
6 p .m  15 g r s
12 p.m  1 5 1 g r s
T o t a l  52;- g r s .
4. 6 a.m  l o g r s
12 a.m 1 5 g rs 1 2 ,0 0 0  - p r e s e n t
6 p.m  1 5 g rs
12 p.m  15^ r s
T o t a l  60 g r s .
5. 6 a.m l o g r s~ 12 a.m 1 5 g rs 1 0 ,0 0 0  -  a few p r e s e n t
6 p.m  1 5 g rs
12 p.m  15g r s
T o t a l  60 g r s
6. 6 a.m 15 g r s
12 a.m — 8 ,0 0 0  -  -  s l i g h t p r e s e n t
6 p.m  1 5 g rs
12 p.m 1 5 g rs
T o t a l  45 g r s .
?. 6 a.m 1 5 g rs
6 p.m  1 5 g rs 7 ,0 0 0  -  -  s l i g h t s l i g h t
T o t a l  30 g r s
8. 6 a.m 1 5 g rs
12 a.m 1 5 g rs 7 ,2 0 0  -  -  s l i g h t s l i g h t
6 p.m 1 5 g rs
T o t a l  45 g r s
9. 6 a.m 15 g r s
2 P.M 1 5 g r s 6 ,8 0 0  -  -  s l i g h t p r e s e n t
6 p.m  1 5 g rs
T o t a l  45 g r s
T em perature (Fu/tren7ieit)
a  ^  X<n . Irn
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T h is  l a s t  c a s e  o c c u r r e d  a b o u t  th e  same t im e  and th e  
i n v e s t i g a t i o n  was c a r r i e d  th r o u g h  i n  th e  same m anner a s  th e  
p r e c e e d in g  c a s e s ,  and i s  i n c lu d e d  in  th e  s e r i e s  by  way o f  c o n t r a s t ,  
a r i s i n g  o u t  o f  a m i s - d i a g n o s i e s .
T h is  man W .J.D . a e t a t  5o y e a r s ,  M a s te r  p lu m b e r ,  B r i t i s h  S o u th  
A f r i c a n ,  was s e e n  a t  h i s  own home i n  Jo h a n n esb u r£  by  a g e n e r a l  
p r a c t i t i o n e r  on 1 4 th  Sep tem ber 1938.
He was fo u n d  a t  H at t im e  to  have  an i n t e n s e  h e a d a c h e ,  
p h o to p h o b ia , / s e v e re  p a i n s  i n  th e  l im b s  and  bodyJan<l n a s a l  and 
b r o n c h i a l  c a t a r r h .  He was d ia g n o s e d  as  a c a s e  o f  i n f l u e n z a  and 
t r e a t e d  by means o f  S a l i c y l a t e  o f  Soda and a s e d a t i v e  cough m ix t u r e .  
These symptoms c o n t in u e d  more o r  l e s s  u n a b a te d  f o r  two more day s  
when he was a d m i t te d  t o  h o s p i t a l .  He was t h e n  g iv e n  one 5ccm 
i n j e c t i o n  o f  P r o n t o s i l  S o lu b le  i n t r a m u s c u l a r l l y ,  E m p ir in  compound, 
and P r o n t o s i l  by  m outn i n  d o s e s  o f  e i g h t  t a b l e t s  o r  60 g r a i n s  
d a i l y  f o r  t h r e e  d a y s ,  a s  a t r e a t m e n t  f o r  th e  i n f l u e n z a  w i t h  th e  
i n t e n s e  h e a d a c h e .  He h a d  a r i g o r  on t h e  seco n d  day  a f t e r  a d m is s io n  
and  d e v e lo p e d  some n u c h a l  r i g i d i t y .  I  saw him f o r  th e  f i r s t  t im e
on th e  s e v e n th  day  oft t h e  i l l n e s s  when he  was s e e n  t o  p r e s e n t  a l l  t h e
s i g n s  and  symptoms o f  a m o d era te  a t t a c k  o f  m e n i n g i t i s .  He d i d  n o t
how ever have  a v e r y  t o x i c  a p p e a ra n c e .  H is  t e m p e r a tu r e  was 101 F .  and
K e r n i g ' s  s i g n ,  B r u d z i n s k i ’ s n e ck  and l e g  s i g n ,  and  B a b i n s k i ' s  s i g n  
w ere  a l l  p r e s e n t .  F h o to p h o b ia  was m arked  and  h e ad ach e  was i n t e n s e .
I n  s p i t e  o f  t h i s ,  s i g n s  o f  m e n ta l  a b n o rm a l i ty  w ere  a b s e n t ,  and  he  was 
q u i t e  l u c i d .  I t  d i d  n o t  a p p e a r  from  th e  mode o f  o n s e t  and  th e  ab sen c e  
o f  t o x i c i t y  t o  be a t r u e  m en in g o co c ca l  m e n i n g i t i s ,  b u t  i t  was t h o u g h t
a d v i s a b l e  t o  t r e a t  i t  as  such .
Lumbar p u n c tu r e  was p e r fo rm e d  and th e  f l u i d  was s e e n  t o  be 
somewhat c lo u d y ,  u n d e r  m o d era te  p r e s s u r e ,  and n o t  p u r u l e n t . '  20ccm 
w ere rem oved  f o r  t h e  p u rp o se  o f  d i a g n o s i s  and t o  r e l i e v e  th e  p r e s s u r e  
and  th e  Combined P r o n t o s i l  t r e a t m e n t  f o r  m e n in g o c o c c a l  m e n i n g i t i s  
begun  w i th  d o s e s  l a r g e r  t h a n  h a d  been  u s e d  a t  th e  b e g in n in g  o f  h i s  
i l l n e s s .
r u d
A lth o u g h  noA im provem ent h a d  b e e n  n o te d  on th e  e a r l i e r  o r a l
P r o n t o s i l  t r e a t m e n t ,  auch  im provem ent b eg an  a lm o s t  im m e d ia te ly  on
b e g in n in g  and th e  i n t r a m u s c u l a r  i n j e c t i o n s  i n  c o m b in a t io n  w i t h  th e  o r a l  
r o u o e .  T re a tm e n t  i n  t h i s  c a s e  p ro d u c e d  th e  same m arked im provem ent on 
th e  f o u r t h  J a y  o f  i n t r o d u c i n g  th e  l a r g e r  d o s e s  and augm en tin g  th e  a c t io n
o f  th e  d ru g  by th e  u s e  o f  th e  com bined m ethod . The l e u c o c y t o s i s  i n  t h i s
c a s e  was n o t  so m arked as  i n  th e  o t h e r  c a s e s  b u t  a s  some t h r e e  day s  \ 
t r e a t m e n t  h a d  a l r e a d y  b e en  g iv e n  th e  i n i t i a l  f i g u r e  was c o n s e q u e n t ly  
'unknow n. I t  so o n  became a p p a r e n t  t h a t  th e  60 g r a i n  d o se s  by  m outh 
w ere  n o t  enough , and  t h i s  i s  w e l l  s e e n . by a r e f e r e n c e  t o  t h e  
accom panying  t e m p e r a tu r e  c h a r t s .
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Case 6 .  V /.J.D . a d m i t te d  1 6 /9 /3 8 .
Day
Dose ?: L e u c o c y te s  C .S .F  c e l l  
T im e. P r e p a r a t i o n . i n  b lo o d .  c o u n t
C o cc i  in  
C .S .F .
Sulphaemo
G l o o i n u r i a
P r o n t o s i l  
i n  u r i n e .
1 . 6 . p .m  5cc&7g g r s  
12 p .m  15 g r s  
T o t a l  30 g r s
- - -
2. 6 a.m 15 g r s  
1 2  a.m 15 g r s  
6 p .m  15 g r s  
12 p .m  15 g r s  
T o t a l  60 g r s
- - p r e s e n t
3 . 6 a.m 15 g r s  
12 a.m 15 g r s  
6 p .m  15 g r s  
12 p .m  15 g r s  
T o t a l  60 s r s
- - p r e s e n t
4 t h -  ITo P r o n t o s i l  g i v e n .
5 . 10 a.m 5ccc';15grs
12 a.m 15g r s  1 5 ,0 0 0  4 ,3 0 0  
6 p.m  15 g r s  
12 p .m  5cc& 15grs 
T o t a l  75 g r s
- - p r e s e n t
6 . 6 a.m  5cc& 15grs B 
12 a.m 5cc& 15grs 1 4 ,3 0 0
. I n f l u e n z a
p r e s e n t p r e s e n t
6 p .m  1 5 g r s  
12 p .m  5ccd:15grs 
T o t a l  82^- g r s
7 . 6 a.m  1 0 c o l l 5 g r s  
12 a.m 5cc& 1 5grs  1 1 ,0 0 0  
6 p.m  15 g r s  
1 2  p.m  5cc& 15grs 
T o t a l  90 g r s
- p r e s e n t p r e s e n t
8. 6 a.m  5cc& 15grs 
12 a.m  15g r s  8 ,5 0 0  
6 p .m  1 5 g rs  
12 p .m  5cc& 15grs 
T o t a l  82^  g r s




6 a.m  5cc&15 g r s  
12 a.m  1 5 g r s  6 ,2 0 0  
6 p .m  5cc  & 1 5 g rs  
12 p .m  1 5 g rs
T o t a l  7i> g r s .
- p r e s e n t p r e s e n t
(34)
C h a r t  Case 6 c o n t in u e d :
1 0 th 6 a.m  5 cc  <x l o g r s  
12 a.m 15g-rs 
6 p .m  See & 15g rs  
12 p .m  1 5 g rs  
T o t a l  75 k t s .
6 ,0 0 0 - - p r e s e n t p r e s e n t
1 1 th N i l 5 ,6 0 0 - - p r e s e n t p r e s e n t
1 2 th N i l 5 ,3 0 0 - - p r e s e n t p r e s e n t
I t  v/aa n o t  s u r p r i s i n g  to  see  from  th e  b a c t e r i o l o g i c a l  r e p o r t  
b y  t h e  S o u th  A f r i c a n  I n s t i t u t e  f o r  M e d ic a l  R e s e a r c h  t h a t  t h e  B a c i l l u s  
i n f l u e n z a  was fo u n d  t o  be th e  c a u s a l  o rg an ism  and t h a t  t h e  c o n d i t i o n  
h e r e  was t h a t  o f  i n f l u e n z a l  m e n i n g i t i s .
17o im provem ent was n o te d  u n t i l  th e  l a r g e r  d o s e s  were i n s t i t u t e d  
and  t h e  com bined t r e a t m e n t  i n s t i t u t e d .
O nly  one lum bar  p u n c tu r e  was d one , a g a in  f o r  p u r e l y  c o n f i r m a to r y  
p u r p o s e s  and th e  u s e f u l n e s s  o f  t h i s  p r o c e d u r e  was h e r e  made o b v io u s ,  
d e m o n s tB a t ib g  th e  p r e s e n c e  o f  th e  I n f l u e n z a l  b a c i l l u s  and n o t  t h e  
M en in g o co ccu s .  I n  t u i s  c a s e  no a n t i - s e r u m  c o u ld  have b e e n  o f  any 
b e n e f i t  and  f o r  t h a t  r e a s o n  t h e  P r o n t o s i l  was p e r s i s t e d  i n ,  e s p e c i a l l y  
a s  t ,h e re  was no o t h e r  known e f f e c t i v e  t r e a t m e n t .
The e x c e l l e n t  r e a c t i o n  t o  th e  t r e a t m e n t  b y  P r o n t o s i l  o f  t h i s  
b a c i l l a r y  o rg a n ism  was n o t  e x p e c te d  and came a s  a d i s t i n c t  s u r p r i s e ,  
a n d  i t  i s  s t i l l  d i f f i c u l t  to* b e l i e v e  t h a t ,  i n  s p i t e  o f  a l l  a p p e a ra n c e s  
t h e  P r o n t o s i l  i n  t h e  l a r g e r  d o s e s  d i d  a c t u a l l y  b r i n g  a b o u t  th e  
a l l e v i a t i o n  o f  r a t h e r  t h e  c u re  o f  t h i s  c a se  o f  I n f l u e n z a l  m e n i n g i t i s
a s  seemed t o  have been  so  c o n v in c in g ly  d e m o n s t r a te d .
In  t h i s  c a s e  to o  no s e q u e la e  o f  any  k in d  were n o t e d  b u t  in  
v ie w  o f  th e  a p p e a ra n c e  o f  t h e  C .S .F ,  t h e y  w ere r e a l l y  n o t  to  be expec
I
t e d  i n  t h e  e v e n t  o f  a r e c o v e r y ,  a s  i t  h a p p en e d , t a k i n g  v .lace .
Conel u  s i g n s .
A lth o u g h  I  have  h a d  o n ly  t h e s e  few  c a s e s  t o  i n v e s t i g a t e  i t  
w ould  a p p e a r  t h a t  t h e  u n i f o r m ly  e x c e l l e n t  r e s u l t s  o b t a i n e d  demon­
s t r a t e d  t h a t  we have  now a p o t e n t  rem edy in  o u r  p o s s e s s i o n  f o r  th e  
s im p le  and s u c c e s s f u l  t r e a t m e n t  o f  a d re a d e d  and a l l  t o  o f t e n  f a t a l
<
i n f e c t i o n  w h ich  up  t o  th e  p r e s e n t  t im e ,  w i t h  any form  o f  t r e a t m e n t  
h a s  had  an a p p a l l i n g  d««.th r a t e  o f  a n y th in g  fro m  5 0 -8 0  p e r  c e n t .
i
Two o f  t h e s e  c a s e s  i n v e s t i g a t e d  "/ere u n d o u b te d ly  i n f e c t i o n s  o f  t h e  
v e r y  g r e a t e s t  s e v e r i t y  in  w h ich  w i t h  any o t h e r  fo rm  o f  t r e a t m e n t  
w ould  have  a p p e a re d  m ost l i k e l y  t o  have  en ded  f a t a l l y .
I  t h i n k  th e n  t h a t  I  have  d e f i n i t e l y  b e en  a b le  t o  d e m o n s tr a te  
f a i r l y  c o n c l u s i v e l y  t h a t  m e n in g o c o c c a l  m e n i n g i t i s  i s  c u r a b l e  by 
ch em o th e rap y  alone..
I  f e e l  to o  t h a t  I  may f u r t h e r  w i t h  s t r o n g  j u s t i f i c a t i o n  and  
w i th  c o n f id e n c e  c o n c lu d e  t h a t : -
1 .  W ith  th e  o f  S u lp h a n i la m id e ,  m e n in g o c o c c a l  m e n i n g i t i s  
n e e d  n o t  now be  so  g r e a t l y  f e  a r e d  a s  f o r m e r l y .
2 .  S u lp h a n i l a m id e , p r e f e r a b l y  a s  P r o n t o s i l ,  may be r e g a r e d  a s  
a lm o s t  a s p e c i f i c  f o r  t h i s  d i s e a s e .
3 .  L a rg e  d o s e s  a re  n e c e s s a r y ,  a minimum o f  flrom 60 to  90 g r a in s  
( 4  t o  6 gram s) d a i l y ,  anift f o r  a t  l e a s t  sev en  d a y s ,  a r e  
r e q u i r e d .
4 .  C a r e f u l  w a tch  m ust be  k e p t  f o r  t o x i c  e f f e c t s  a ro u n d  th e
(36)
f i f t h  t o  th e  s e v e n th  day , and  t h e  d ru g  s to p p e d  a f t e r  th e  
s e v e n th  d ay , even  i f  th e  t e m p e r a tu r e  re m a in s  e l e v a t e d .
I t  may be c o n t in u e d  a g a in  i f  n e c e s s a r y  a f r e  a  " r e s t "  o f  
two o r  t h r e e  d a y 3 .
5 .  A f a l l i n g  l e u c o c y t e  c o u n t  o f  t h e  c i r c u l a t i n g  p e r i p h e r a l  
b lo o d  o f f e r s  an e a s i l y  p e r fo rm e d  and f a i r l y  r e l i a b l e  t e s t  
o f  p r o g r e s s .
6 .  The u s e  o f  t h e  a n t i - s e r u m  i s  a p p a r e n t l y  n o t  n e c e s s a r y .
7 .  Lumbar p u n c tu r e  may be e n t i r e l y  u n n e c e s s a r y  o r  l i m i t e d  
t o  o n e ,  f o r  d i a g n o s t i c  p u r p o s e s  o n ly ,  o r  f o r  th e  r e l i e f  
o f  h e ad ach e  due t o  p r e s s u r e  o f  e x c e s s  f l u i d .
8 .  The d i s e a s e  may be r e g a r d e d  a s  a m en ingococcaem ia  and 
t r e a t e d  a s  su c h ,  th e  s t a t e  o f  th e  c e r e b r o s p i n a l  f l u i d  
b e in g  e n t i r e l y  d i s r e g a r d e d .
9 .  The t r e a t m e n t  h a s  b e e n  g r e a t l y  s i m p l i f i e d , a n d  th e  c o u r s e  
o f  t h e  d i s e a s e  g r e a t l y  l e s s e n e d ,  and  v e r y  much l e s s  f a t a l .
1 0 .  I n  e p id e m ic s  l a r g e  num bers o f  p a t i e n t s  c o u ld  be  t r e a t e d  
w i th  t h i s  rem edy a t  a f r a c t i o n  o f  t h e  o f t e r  p r o h i b i t i v e  
c o s t  o f  a n t i - s e r u m ,  a p e r i s h a b l e  commodity i n  t r o p i c a l  
o r  s u b t r o p i c a l  c l i m a t e s .
(37)
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